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Pre-publication reviews 



Hu Chang- Wei considers through analysis on the basis of the derivation of the Lorentz 
transformation by means of fluid mechanics, that Newtonian absolute space-time theory is 
most basic and real space-time theory, where the physical vacuum is a compressible superfluid, 
a change of its density can cause a change of actual space-time standards, and thus, leads up to 
the quantitative effect deviated absolute space-time theory. The effects of relativity and 
quantum are all quantitative effects, and the space-times of relativity and quantum physics are 
the space-times twisted by quantitative effects. For some such descriptions, he calls "returning 
classics with quantitative effects", which is interesting as well as meaningful. 

Prof. Hu Su-Hui, Once contributing editor of Chinese Science and Chinese Science 
Bulletin 



Mr. Hu has studied the subject of “ether field” more than 30 years. From his research 
papers, Lorentz transformation can simply be derived from Galilean transformation by using 
fluid dynamics. It shows that the density of “ether field” corresponds to gravitational potential, 
which is a compressible superfluid. The change of density causes the change of space-time 
geometry. Therefore, the “ether field” is the material basis of relativity theory. 

Mr. Hu has also considered some applications of Smarandache's notions, such as 
Smarandache multi-spaces, Smarandache geometries to fundamental physics and cosmology. 

Physics is a developing science. Mr. Hu’s research is an attempt to explore new physics, 
which deserves people’s attention. 

Prof. Tsao chang, Universities of Utah and Alabama (1985-2002) 



Some persons think that ether or faster than light velocity can not exist in vacuum 
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otherwise the Lorentz invariability would be destroyed. While Hu Chang-Wei considers that 
this point of view is that put the cart before the horse because the ether is the material basis of 
relativity. He points out the relativity is a theory of quantitative description with light as 
measure space-time, and it regards the chang of space-time standards as the change of 
space-time itself, which is only a practicable mathematical model. Since the relativity regards 
light as a tool of measuring space-time, it is obvious that it does not describe the faster than 
light velocity. These opinions should be valued. 

Prof. Yang Wen-Xiong, Shanghai Communication University 
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Preface 



Many fundamental concepts in physics remain unsolved: 

• What is time? Is it pure relative? 

• What is the vacuum? Is it void space or special medium? 

• What is mass? Can it be created? 

I believe that physicists have not got definite answers for the above questions. 

Isaac Newton said: I was like a boy playing on the sea-shore, and diverting myself now 

and then finding a smoother pebble or a prettier shell than ordinary, whilst the great ocean of 
truth lay all undiscovered before me. 

For instance, we still do not know what the clear definition of time in physics is. Because 
of the influence of relativity, there is too much criticism of Newton's point of absolute time, 
thus ignoring the right essence. In fact, the absolute time is the scientific abstract and enhanced 
expression of all kinds of relative time. 

In Newton's absolute time expressions, the right contents are: 

(1) .The absolute time is objective, which has nothing to do with personal feeling; 

(2) . The absolute time is always in positive direction so that history can never be 
played again; 

(3) . The absolute time runs uniformly, independent of the movement of individual objects. 

Lorentz was a pioneer in the theory of relativity. He mentioned that there should be a 

"real" time (True Time) in addition to the relative time. The definition of time in the 
generalized Galilean transformation is an expression of the Lorentz’ "real" time, which 
corresponds to the universal GMT. When using this definition of time, simultaneity is absolute; 
the arrow of time is positive. Superluminal motion would not cause time reversal. 

Therefore, Physics should give a theorem: "Time Machine" is impossible. 

As far as the term “vacuum”, most physicists consider it as special medium, instead of 
void space. To avoid confusion, it is better to introduce a term “ether field” to replace 
“vacuum”. 

Mr. Hu has studied the subject of “ether field” more than 30 years. From his research 
papers, Lorentz transformation can simply be derived from Galilean transformation by using 
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fluid dynamics. It shows that the density of “ether field” corresponds to gravitational potential, 
which is a compressible superfluid. The change of density causes the change of space-time 
geometry. Therefore, the “ether field” is the material basis of relativity theory. 

Mr. Hu has also considered some applications of Smarandache's notions, such as 
Smarandache multi-spaces, Smarandache geometries to fundamental physics and cosmology. 

Physics is a developing science. Mr. Hu’s research is an attempt to explore new physics, 
which deserves people’s attention. 



Tsao Chang, Chinese-American Physicist 
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Explanation of Particular Nouns 

1. Ether: a matter of vacuum state, namely physical vacuum, which is without mass 
itself, it is its unhomogeneous density distribution creates relativistic mass. 

2. Qi: a matter of vacuum state what called by ancient Chinese. 

3. Object: the matter with mass, is the core of the ether density wave-packet. 

4. Absolute description: it is a physical description on the basis of absolute space-time 

theory, namely the Newtonian description, 

5. Quantitative description: it is a physical description on the basis of experimental 
data. There are certain differences between quantitative and absolute descriptions because 
actual standard tools measured space-time can vary with environment more or less. 

6. Quantitative effect: it is a effect caused by the differences between quantitative and 
absolute descriptions, or a effect created by the variability of actual space-time standards. 

7. Smarandachely denied axiom: an axiom behaves in at least two different ways 
within the same space, i.e., validated and invalided, or only invalided but in multiple 
distinct ways. 

8. Smarandache Geometry: it is a geometry which has at least one Smarandachely 
denied axiom. 

9. Mucroscopic: the space range of galaxies and cluster of galaxies, it is greater by 
one level than the macroscopic just as the macroscopic is greater by one level than the 
microscopic. 
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r^^tH7Mstg^HA7#, ahtoimaaim 

7#fTT7S5[to 

fflA/7, -rAMBAIAAMJFB#, te§7it^A5IAf47, AJtSMHifeMr 
itmm A; M?EAASAIA7MM7WA#Ai!c, AMAMic, ^74gA, 3I«7^IM§7 
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i^A^SffiA ^JlBtlA. aWStSa^ft^fU Rilo 

sotawia, k ^ immmm ^^. m &-. bis^a^s#, sa, ssih 
^mm t, ‘&in^vtjM%£; sismffl*aatiM^is, wm, -ZM^m-, 

3.2, swsn 

AWSllM^BtSlA “ &?M*£¥Z%k¥JM.m” [2] A^iI: "f&ttSfs] 

^^^er§]ws®=” “mm, 

R.MM&$]Zm^M&, £#«UB!2ttt#X&0tlH'fra, in 1 70A l^it^iA” 

“mm ib ] m . sisj^smjf w nisi- »ss turn 

AWaiRJiS. SCSI’s] 

£s®#a> $fs], Btfs]^sij«^tiM#^»rEt4W)iiMt4, a^msanw, 
E&A3§&&#fU0?J«E&, f^, Ilf, A®SA, 

s®^sf§]fPBti'0]KmBj]ffls«i«o ^wsi'siWBti'Hj^^^ttm, Ain&^a 
affiAtWSfs]ffBffB]^iAv n ,'t:ff]Wo min, -TTSMrtWSfs], S^ffi^Sfs], nms 
R], ftBTlASS, Ainaa^iAiA^^a^fi^ffi^Sl^WiAiR, rrfftt^tBT^AfSfs]. 
sa^ffi^#±w, RSiMSMsao im Ainaa^iA, ua 
fsJMiAiF,. tt^RiT^A'Btfs]. 

s^aaMatttif^f^nT^Wo min, 
A^samm^. s^AAitw, H7t«, a, as»sitB*ea 
SA, -S^#6tlA, nii^tBJi#A^awm^, «A 

MAw^w^A^a^a, j£#^aasa m&, 
xm, aAt&saa^a, xmmimmih 
sahjm*, m ^ mw , t tjifAss®, $^a, 

Mo im amwfMBtsfcb-s^#affl^BAs$^«aw*#ao 

S 17 IP Bt fs] £gHftj I#; 7 itilX A W tJiJtik o BlSHic^^M £ S7 j S M Bf S A 
m, &ji-##**w$ia^A£. flBiOBS^^Afnw^wxiBisa^atAa^iR 
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3 . 1 : 



imm 3.1 ffijj*, :4¥W&4M«j§l 

OKjcj.^.Z!), 0 2 (x 2 , v 2 ,z 2 ), tlMWx&ijSfflMW, O 2 WO 1 W3iSv#0rXfftIE^ 

l^^lSfiHisgjlo 134, £4^8*$®!+, '4ff]4fH]#iti : fiDfijBS^^^: 
x 2 = x, - vt ] 

<- V2= - Vl (3.1) 

z 2 =4 

<2 = *1 

» I 4 , 

m^Btfa]ifSl'B]^-S®xz:, =fjSifSf], 

^#£ WWlW @] PBfn 4 c 

& fa] PS, MW 1 0 ] M PB f n -fcg M PB it fiB M 4^ £Kj „ 

i^Wfa], p W Q, A : ft 1 -t 2 , 'S'fnS;^fi4Btfa]f0]PB, M o 2 fn 

0 1 ±B4H^#*iMP^ffilnlB4: t 2p -t 2q =t lp -t lq , SPitftilM^f&t, W|i]|s]PB^ 0 
i5 a 4 p b £ o, +, tiiMIJa <f x 
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WtM, it o Ait BMvWEJf ASMS 

$), EI®J#W#W^E>WEfi;l:X 2B An x 2A , : X 2 B =X lB -Vt B AP 

X 2A = X 1A ~ Vt A ’ 0 A # W M A 3S A Ak ® |sj Bt E Mj <r W , ffiVX t B =t A , /AM 

x 2B -x 2A = x 1B -x 1A , AA, SlWallSM^ItE 

E BE $ fa] M A Ri Bt I's] $ it o 

&«±WA#SJAMitfuI±#Itfc ; MAM±WA#£iJiM±WWM^EWAffl 
EEE, Hitt;. AAMAAAE, EME^fflEfiM WMAA (ES4AD iAM, 
SES:E##£-AAM#±WBt$, E^-fAEJtM fttifJ «&£&+, &M^E#± 
Bf$W#AA±feo — AfflE W Bt AM !A M If MAP fg AfES WE^ti , ASJIM^i§i:AWBt$ 
^taMt.WHAfB]fnai'a], EClMWilffMIAMM, AkfAfflAAE^JMEEW, Hitt, Bt*S 
MEAEA iIEMj= ME, “tlMSEAMEMj” WEE, Xfi^^A- AWAA@E#± 
AMMA, t)MWE^^ffiMAAA®W#{l?>^*EW, 0jtt, EM#±WES, 
EEa«¥A= EMMM#MAI, A£M#PEEiAE#A*-AfflE#±WfMAfES, EM 

£^±, #BII#iI:WEA, $c£-A»EMMi£WE$ 
##ah, 0Aa®wb mnmma 

ee^^embasise, em«ea#m^#±s^ 

U& EAk— AM H M ^ MBA $ W SAHE „ 

BtAEAM^EfltSAPfflEEA, MbABbA^&^EW, E±3£HM#ffiEAAt 
W^EESH, tl^EWMK^AW^WBAe, H^IWMSAW^IIEA, 
JuEWES* »AWBtA, /“teifiiE, i^EiiSWfflEB^S, M^JuEWBtAo AT 
AiAA, WAES? Hitt, B tAEtiMEMEAW, ^EB^SEtiM^Aic 

^ftAWo ES#E*E “MA” Ap “EA” EA^fflAirStJMEMiW, 

EWtlM, SMEIAAMilBtAo M^EESEtlMAA, £§W^EAEt)M#gEiM:, 
tlMWEMK ^AMAfAftBAAMMMEEo -AEEA'EMMBtAtgimA^EEE 
iiiiAWKlEWBtA^? ^E®3£E£fi®i£El'f #£#-^Wfg 

E; fSAk, it^EffiEWSElM, EE®EEaJSEW^3Al$ | J, EAk^EJSEWlSA 

o 

3.3, fflEEEAH 

MWEE^A^WEI mmmmfftgim, MffiEEBAexiM^g0»f±IAAAE 
WAt I. g0»H/AAfnMBAAJimttSSMo ®E, 5 MBA, MAA^AE-EAStME, 
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Mi+AaiHff&MJH#— SAM'S? hki tfc, — -t-X— AM “Mff 
A” amm^j®ssji, a^^a^sas, MAi6im^%gaa#-AMii: $p 
$k-^xim%m,m, #&&$&&, mis, 

MaSSMifiiSIAtlalMA^Ao 

mt4Jica:SSB«ji§t;is, 

#M-g(M, &W-Atm#AfISMM#3iJM° fcigEMia, MS-SAffl*f7# 

MU (7 MISSU c, M 0 2 ffiM7 (7 M1SSII v, IPS, SfflMA 0 2 MIS® II c+v, BP 

AiSAffi^o MM, A*«S, KS7MS3SMA^l:o Mil, 

S-AJiMBii, MS, A-IAAMAMmi&fSB, M^S®M5>JM^JICSSA-A 

BPMB7I4KMM±° Mil: “BMSaAftfeSS^S 
IM£-A^MMASM, faM^Bti' 0 ]ff{a^jSgAf 0 ]W«AnTAfflWA^o M7aA§r 
MHA, Irffi0ril^B»^iQlMM»o 5 ASfflAM, feAffiMillic^To ” [5] A 
iiS, fMtS7®Sffi*mMA1iM: SI 

BMaSjSficMIsSjf , SMAMBSMilflBMsAaSo AH, 

It®SSa©^iaS7, SAA3SMASSSMfs]7Mif&^miASo a#&OTE7ffc 
ClMffiiiaMnM: fWSSilo 

tE^mmmm, mmmjiwm: mmmtt 

SSMSfflT, SS!j MSH» ffi^fflMt4J§aS7fe3itl^W*^ 

mam, 

an, SAs^ji®M#MSMSwan, BPs»anK^-#aMMMan» 

MSASf7JiMAJIMffl3.i — IP#, IP A, iMmailM: 

a = Am -v*j) 
a = a 

A = Zi 

1 2 = /?# - VX t / C 2 ) 

hk (3.2) A, 

^MASMlis'KI^SziijSlSM^So ilM— S® A, b W1R, lihl^xl 
TOittOjl, && — jc 2A ; ^ Oi ±Ptm^## 5 fe, ABMSM 

#M, MS, A, b — M & M M Bt g M # iPJ , 1KM, B 3.2 ASf#: 
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0 itt , ^ l£8t- W % W-fec® f n H Ib] ifc-% 6^J M 7 ©c H . 

*±nT^, 

^-li'f4MJlXiB3fJf 
ij=3l Mix?! 

toMigmMMi?BijjMsw&' m&, mm ®® 
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TMAO, S/KiUt r iffiteBt, 13 L®te 5 !j v , itteEftOI tl^t 
jk(p ( WAPS®teA#AO> — mv 2 +m(p = 0 ,BP: 

1 7 

(p = v 2 ( 3 . 6 ) 

2 

}E ( 3 . 6 ) ftA ( 3 . 3 ) m ( 3 . 4 ), #: 

dr = ^ 1 + 2 <p! c 2 dr 0 ( 3 . 7 ) 




( 3 . 8 ) 



(3.7), (3.8) (Schwarzschild) BC [7] , S 



s^i 3ite^M^ste7±stea7 &i&rs 

= ^ ( 3 . 9 ) 

0.9) xmm&iM 

sas, 

^-^AM»t)#aA$f0]js, SSte-^SimSi: 

IffTteSteaWSS. 

g09f±IA I9i6^*rr^ffixtit, teiAAS 

to£iSl«07 “WPS Ate” 07 Mfil, 

m^ewm mwswteifo teas 

SfM3.9 7te7-S7i7^i(Aipjo 

te*, WAffiiti, SA 3.9 ^«TjlMW»S^ 7 ltrm®te 7 ll. 7 gW, te^SSite, ® 
£t|fc*S. g*, 1929 7 , iWIAAAl: MSS^W^itmi^l-iitete^SteJAWKE^A 
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#a:/£iEtko 

AMAgaMSMMitr^ 

WA&, 7;iAM: Voffi> 0A f B] . A 

$&, fflfsWAA^o MA, MtiAM 

wm^mnmmnmfe, ^rntm^mmim-. samaai^maa 

gAWfti^o TO, HMWMAAiA A: A&^W3IAATOltftMSAJm TO 

MI§j7TO^mmi^TO#i0tl, &@#3f A^SM 

i&o 

3. A ^ftWSSit 

ffl&, fflmTOATOTO^ATOilA ?#7jc|g 
Wte, AMmTO 01 ^, &MfTOM*tTOSr7j0tAai6o 
3 . 4 . u &mimMmH^.m ai ' 121 

— ^fEHtfa]^^— il#^WSfa], JAMA" M7®5 

A TOTOM/17H77 = 

&ai£?S«fflmTOA±^A07S5&, TOArM7TO«Ji§tA KHiTOiiTO 
fMSATO^ 9 £iS7 Si0±0tl'slilS, 10 £tBt& MS m Sti&l& 

WiAiR, 10 IftTOMM, HitbSti^WSAillfc^ n £t° 

0nl(l^® nA^KliK), MMfiAtP7rSl7 i jt7i7|s|iiMW®MA#S | Jo 3TO7 t17e 
TO 0TOtTOSM, M^MaiHA&SIM^itTOisMo amAATOlWJ^ 
AlTOTOTOffiTOTOTOMMAMM«<> MWWTO 

TO^7TOMffl^MTO^l7fTO» “W’. & 
ai'feteft-70#*AM: A&amTOAMWTO, 

A, 

^M, MAMWSfiA, Mitt, 3tiiiSiAA. i^tAfBjfTOiTO 

^167 TOTOTOtWTOAiTO: 7k^Mmmjk=.mM, 
ft, s^mhaj g? uia, yxt^switmTO#, 

MAMTO^BA, §a#gij; MIMtfTOMTOMIIIfflitM, *ti^7*. TO 
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am* i^#3ta, tt&mim nm^ 

MM, 3ii$l'0]fP l ^7 

Mi&, 3»7SiJRMio- 33 MS, a^^Stbafn^tgiiSOWS^RSISn 

amis, maas^m, 

&m\kmMk%, ram, 

A, zfcMW'n'SSJ — Mo 

a loiistiSfB], fia;ff]iPtba3±fi;*wi[^A 

mkmnmm, HMMHiimei 

sm, mm, mmmmmm, wmm.%sE 

So ttm&, ^ili^SsT-MSTfiS, im$LW 

«msij, m&, mnu^an-. §mswM*:sa3i 

IBAitMAPl£MSM«jai6 ; aifeft&MWIlM, 

AHA I0 500y h! Af#®ai&S, tkMM^f+HAio 

ap*±, 

AvAtaiT: ®§t, mmmmm^m asm, 

*i#am^7o mmfrwmm-, 

aito ftf]t?WMft-*ffeaife^fiJMTHSWSi^S<]AM, flAAMSitbMIEiifto £n— 
3.4. 2^ (GGT ) 

fcfffSE, 7^, 

^aito F. R. Tangherlini %$&&&&&& ft &&T (GGT)” p3] , 

ofcASAMw— #®a. 
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i SO 0 (I, 7 ,Z)M»I, 0 (x,y,z)^nv, M 

A, GGTAj: 

x = p(X-vT) 

y = Y 

( 3 . 10 ) 

z = Z 
t = /3~'T 

*3.10BAP, GGTgAWWM^WttM, BATO^Sfa] 

4a* gpMaMa^mt-ttSA 1 p~ x , 

& fi . 

•^^ffl-SSC, TO£j8J£j®fti£fi?jft?lft, GGT Mifc 

HA/> £ GGT 

^{Usawraw “SM\ 

'T'I^H^rPo {4J#P> Atlanta 5Kffl jtH^nflBif fa], Huntsville Affl stH A 1 nPB\f ['§] » S 
M±tkW±Wfftl'B]^fB]W 1 'hH'ffiUH'fg, WA^^AHWlslMiA- 10:00 PA Atlanta 0 
IJUBS, SB f, Huntsville W^iMl'a]^ 9 : 45 , /jfflJJL 15 ft®* 

MM, S^*:nA*WfB]ffJftT, £p 

it&3, M GGT B* 

I'b] W tb— Vn Bt fa] , All Hi SW I'bJ (ft BM <• 

3 . 4 . 3 x ^j^Sl'aMit 

mm , ?jtja , ffl5Sife»aiiji-w i »jfiai«. ^a , 
lya-j^o mkimmmwft-. “m&y.x os*£) 
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7 “Mm^mm'&^mm ” [l4] , 

(1) 

( 2 ) ^m^\^mm, hkimmnmmm. gi^w^fa]^ 

“3c” Si's]. “3c” 

fM “it A” ft “3c” ^fa]fP^f7^®Piei'H]M#So 

(3) ±fe^JiH^#SlJWei's]^:0^ei'0]^ jt^Sfaft ^v&$|07 

fa], A^^'iS^E^t^^fa]7, ftftlS®fcS$|a]7 , = 

(4) *$3^-#tlMSl'H], A7 : ®A- y h*^MMiSWWPIitfflSfa], tEtMft 

“yin $rr’= 

( 5 ) & : ftji 

|W)31,yin Slal^^Sft VsM 




@0 3. 2 ftll'O Alt£; l^HASfs]; 2^«&S|I] ; 

I'hI; 4^JC£$|h]; 5^Yin$|'i]; 
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mz a, \ £&a, i5«±sar-asfw®^ : 
at, ^7W “&zjj<%j #stj#$r eu3£fc. 

feiAAj: “0^7#£g6*HSt£^, 

fflAtttJUii^-^S^JIii, gHSiT±i#ftnfiJffl&fflXttAj|Ca^a7 . aiMHIfi 
m&m&ij, ai§^±w, #fflAti4jga^Atato±7t3i7^A v afAgs 

»ffif#5ij 7*m fi 00 ^ 7 ttimxm^m am^a 0 m^nm , a 
37#«^7^^BS0tsc? !z: a7t7ao” ‘‘mm&&m7mm&m^^mwk'\m 

3. 5^ Smarandache /l {TUSH 

f+ 7 HPMS/ 17 l = 

Rim, a®-*:tfa]»sMfis s 

SP: 

ds 2 = dx{ +dx 2 2 + 7x 3 2 =7l§ijt (3.11) 

a^77®SfB]*mamSMP^, 07;7fiwasf7a^&ffl^o ^\, D77fl 

aiRiAffixtifet. o. id 

7o 3i®BA#iDAffl^i7W0aS7a®:afifI^RiJttefa]7^? 7Ji. 

0a^»f*#0tf0]S47-^#^«jSf0], afflx 4 = V r I ct% 
#»^07W*, w y A, 

ds 2 =dx 2 +dx 2 2 +dx{ + dx 4 =^f^.m. (3. 12) 

0itt, »acfflAtawraS0te37^j7aai^aati/if5H7= 

0*£/lft£4&M&£i£5&J?r&£. £&M, 0t$a*7l#l'A, rfo 

^#£6®;#^^— #. “i §sA”, (3.12) 5S$fc7t&J&£. SilnlBl, 
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aamati/iaa, n&zmMmmm, 
Ma«/isti/iaii, - ft mmtmm. . 

a^/isti/iat, =M£m3&mm, mm^4 %Mm, aa 

n mm nassa 

s— await/? (x t ,x 2 •■■x n ) o a^^asts/iaa* ?#a^aaw 7 i n mm ^ft 
m° ^apiawttffi^taimmtiaffl, aPisaw^aarawiaM 

ds 2 = g MV dx fl dx v ( fl, K=l> 2' 3, 4) (3.13) 

a^^a^wstaafiT 3 aaiawsta/ia: taisiaK 

Xtltbay.fi®' Smarandache JLfoIliSo 

$nS3.3j^, aiPtra^ACBa, Mm, aatiscaia^fifi 

m, atm MHT^m&jimmjifto atM^ACB -em^ac 

sj^a^ffixtaei'H], a&s, mtmx: ^aaa-aa^w, 

aatcPSM7:ftlt^)% Smarandache Mm> iB;% Si-fiit, 0tlll(tCfflXta 

mms. raawfitfe; Srfit^atm im 

a AB SrfiH, Sl-fitgfi^ast Sl-fiH CA afi, Si 

Hit i&asti/ia° s 2 ^rtcffixtaai'H], aas, ®,naa : 3$fe&±-fi 

WSsIlTj Smarandache figs, iBj%S 2 -fi^, Wfi 

H, $Paffi^S 2 -fia7ffl^, IPfi, fiS 2 ftaa-fiQ (7fiffiAC± 

wa>, fiam^s 2 -fiigfi^aft s 2 -fiiSAcafi, jm s 2 aa*a0ita®:/ia 
ts/iasta aas, mmumm, atmaACBawaaei^ss^wsiH], s, 
a sj&ffi-t/iaaiB], aaaatcfitttaatTittw 

»tcfprtcffixtaft^ei'0]fifa]ft^a®^m^: as 
h# 7, aws^gsaw, -fiajuEftBtS; Atwatt* 

^ a a ft \m a a&sMt® a wa-»fS37 w at a ; m&jscflr x fflaa w mm^m 

ftaaaatiBtaawaffi^ttaaftaffl^iiawaiM^fiei'B], p^tmawai; 
aa^aaa a^awaaaa^a^aw., 
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B9 3.3 Smarandache JlfnpItM 



® 3.3 Smarandache /LfejtlS ^4=^^^ 

AAtN, iOTiST^M^, 0tl Smarandache 

/iWISmfSfft, il. 



0^}JCM 

[1] , MJC^ AKfBJ&tt, 4b^,1975o 

[2] , Newton, American Edition of Newton's 'Principia' in English, printed with other 
works, ( 1 846). 

[3] , Huang Zhi-Xun, Recent Advances in Modern Physics Research, National 
Defence Industry Press, Bejing, p. 178, (2011) (in Chinese). 

[4] x \%% iPI, p963 (2004) 

[5] x®)t# , : iSSittfcWtBJfett ,1993 550-551 .) 

[6] , A. Einstein, Relativity The Special and The General Theory, Methuen &Co. Ltd. 
London (1955) 

[7] x J. D. Walecka, Introduction to Modern Physics Theoretical Foundation, Lodon, Word 
Scientific PublisingCo, pp. 274-277 (2008)o 

[8] Langevin P, 1911 Scientia 10 31 „ 

[9] Sachs M, 1985 Foundations of Physics 15( 9) 977 
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[10] Rodrigues W, Rosa M 1989 Foundations of Physics 19(6) 705 

[11] . 2007. 

[12] . Lee Smolin, 2008o 

[13] , Tsao Chang, Research on the Theory of Space and Time, Shanghai Science and 
Technology Document Press, 2011 (in Chinese). 

[14] x IMc ^faffi!5:^¥J[x(iMI4¥Ji5), 2010 if 2 

sm-m 

Yin Ye, Multi21ayer Model of Matter Space on Universe, Journal of Jilin Normal 
University (Natural Science Edition), No. 1 Feb. 2010 

[15] x Jtfclk, 2010 if 5 

^ 121 . 

Yin Ye, The Energy Problem in Cosmic Expansion. Journal of Jilin Normal University 
(Natural Science Edition), No. 2 May. 2010o 

tie], 2010 

4114141 . 

Yin Ye, Twin Paradox and the Method of Experimental Research, Journal of Jilin Normal 
University (Natural Science Edition), No. 4 Nov. 2010 » 
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F. FitzGerald Sffii±-tMlttl: 

# Ji-^ifi3iy.^0tliSSl5Sttf?!jo gj^f, )IH£l£3£f&tJ& J. Larmor , FI. A. Lorentz WM.^% 
#, M Poincare M««*»fel» [1 ' 51 . MJS, 

^^^^efg]fD^f0]K*M [6] o 

a— as. 

4.1, 

A(p[x.y.z) = 0 (4.1) 



$pSW^7fes)i^j7i4^Pll7:0tinrji^i)jTt,'f74 : Jssi], S^i4't;jsi|i|si]^t'f7 P l :, ‘3liSji 
i t (MS7:7, 7»ft) 



v c 2 Jdx 2 dy 2 dz 2 



( V<C ) 



S7c\ v )% 7 fill J^iS, 'M$L 

7t(4.2)^f7$m : 

r \ 



(4.2) 



x - j3x 

y = y 

z = z 



P = 



C 2 ) 



(4.2) Sc/jgT (4.1) MM 



(4.3) 



A<f>(x.y.z) = 0, gp (4.3) jk'&n&mWMW 



tntmn (4.2) w&, miss# 



®A— Oi(x 15 .VjjZj), 0 2 ( x 2 ,y 2 ,z 2 )’ '6 / fnWx$iS 

fflSft, OjffiKiTT-Oi W y A, *£ 
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x 2 = X, - Vt J 

= yi 

Z 2 = Zy 

1 2 — h 



4B 



Xj = X 2 + Vt 2 

.7 = J 2 

Zi = z 2 
.M — ^2 



(4.4) 



(4.5) 



& (4.3) ftA (4.4) m (4.5) [ (4.4) 4> ft X, 



MM, (4.5) tflilXj^. ] # _i.A^ t x = t 2 , #: 



x 2 =fi(x l -vt l ) 

y\ = y\ (4.6) 

Xj = /?(xj + v( 2 ) 

40< _yj = _yj (4.7) 

M = A 

SC ( 4.6 ) 7 04 H — A iX A ( 4.7 ) 7 04 % — A . Bj # : 



-(Xy- p 2 Xy+ p 2 Vty) = P ty 



4(A 2 -l) 

v£ 2 



, # P = — r — ^ A A, #: 
c - i>“ 



/■ ' 4 

t 2 - p ty-^j- (4.8) 

l c ) 

$P*#^#W^3Sfc^7t3S, Wa, &&±, (4.6) 4B (4.8) 

! 

“i!7” && 

1989 4 1 «± [8] , mm, 

&x l9 K im, 

W±04ft^)ifS704#^A 

xm, wj., ia»i40<mA^ 
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mmmm'mmm, t m, w*. £nn« 

inRhkmmfinMifflftt, m 

^SLAatJS^j. UMRM'&inftft— #3^^t4)i#:^lSS*fitlt4Mo Aff]fey,ATfJt 
llfawis, itMtttlf, aATiSAeiA^WA, WTL 

mat, mm^m. m 

If, Mil- £AMff, WM±^A3IM«fflA, 

4.2, WfffijTAMWMiiZAJI 

4WaH*g&Ulfti±g. M&a, HH4W; 

mmtt^%mm^±., aaimiba. 

»a# ; m* 

IXiSIM. 3P^ 

aa3§aaa- a&^a»i4AfS: ^-+divpu = o, ^AfsMy#a^»a 

3f 

p=pp{ 1-V 

'v c ; 

pu x = P{pu x -vp) (4.9) 

7A = P u y 
pu z = pu z 

it (4.9) f. fjil^fflMikTtJMIlN Si 

To aa- aa^saMsM^isMaisAiT aaarjift, 

ux, ?i a®, 

31BA7: £aaw^-tmaM#a, aa^jfwaaA^ti^afflA — 

^t)6tiMag)c^y,A®SW®AitA= it&M, jtSjffi&ftjftE&if 

At?s^S; (fflaa aAHt. aaaM^a 
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P'PSSSAItfflA, )o AAA, 

P = pc 1 (ctIAjIQo AB AAKiAiJtfjillAjS, 1PA, = me 2 , t&lt 

Bfeti^AAAWfiA, mMMm, wa^ma?# aa “%”, 

sp*s, c^rama) aa “W”, w^tj= & fer-A^MAir 

SBMAiiA lAAASttA ^AiS^jHA SA:t£^££ift3s^, {BAJlIilWWAH 

spAAA:tAAA$lM^?A Sift, ^tiMfflASSA WPttWfflAAAPB 

finish, AAAAi/BIW “UXJA”, S^a-If$» 6 !iS^IMiji!i(l!l. 

±, sp{£iftif|tffi#AAAR, SjASa-ll1f^«f*A^AAM^It, aaa^ab 

AW^A 6 ^Ih [1 A 

AAA: BA^AAii; S'JAA BABAAAAA, “^AAii”; *AA 
i&y, iEAllA, t-i,A)i§ A PA 3] IA A A 32 PA PlkjiSAPtlBfiiAtA, 
^AM^A^»AA«!^a^, “BAAlA” M— Affifi° %B±, SaA^ 
AMAfa]SE»®AA32, . 

^tlisSW, SMSJlSPAPPAA^iE^Ajj, 

sfr, Sift, AU&SJiil, AAttA?ftf#SMBAAA 

m, Sift, A^*A#, AAA§PWAo AA, 

A— £nll^AfAAASlA!, AffiAnWaA^A^AAl'slW 

fflS^Fffi, AAlPl^HlMDiil'fPtljISAJA (4.2) AfMbAA; 

AiJcSSAWaA 

SA^AKjnJffi^A, g^j tHAMa (11) PAtiP, A#iS^AAA^AW®?iS 
(J±A) W^AifcEIIAWWiifiiSpe^^^o aiic^m, MMMMAA 

w 

m= . 0 = , AP^#^AAyM*e^s® (ffiA) mm^m&zim^-. 

J\-u 2 /c 2 




( p AfflAfe^P^AaP^SP^AIt, /? o affla#±P^ABM^jfP^A 

a) fP 
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(4.11) 



P Vl-V 2 /c 2 

C/rJiffiAS^WWAgWJ±A«J^A», /> o ^fflA»±05aAgWI±AW3ift 
S) 

TO, ifffi#, SmeutUAffiAftifin, #TO**#£-i£P<jA^» *£#& 
to, aa*i;n*#, 

(UAiJ'/A'A, g^^E/offiiS ‘iPl^Mo 

BtrasnAg^ggSASWSa:, &* 

tia# AJtsAA; MifetflUfts. AJteAA, a* csKtifi) 
Affi^gspjgltMbflAI A^TO^A, AAjS^^05aAt?S05^{fca, 
^scTOTOAMAti, j&t$, ittt&MTOA^se^ao AmAMMft 

£&, TrATOTST^tlW^Ao 

mmm.mmm* «®tw, m$, (atom#A“^ 

A#M^”o 




*TOfSi£ 




LUAaffi^l 


a a (0i»e3$iH£) a^ra 


aA?£fi€ 


5IA^S»Ai 
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aA?£fi€f$S 


51 a mm 


WAM&W^SitiPfi (fflAATOff ) 


Si 


WA&&WJ±A±tiPi (fflAATOff ) 


Ita 


(ilAfeSillATOJ (A^tl) 


TOBtS 


y,A^iSA±s^^a 


^SWS 


taA&S3Bfc$ 


BSSfta 


itfS&TtTO 


BSSfeitA^ 


!AA®®W±tiP 


■$.mm, Hirnrn 
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»f!7 


7il|E] 




«-7£»W!AT5gB7^7®m7; 
®s^fe, 7{nwiM^77s& 


£tJ«J#7ffi0®7^ft, 7 7 7 PS M 7 If- 



7&x#7i^®3£:tf0]W “Mfe”. i^feMiifeefio 4&rtffi&&]mM.3kbmMmtf), fe 

Uo 7ss, 

4 . 3 , fflm£^tjiife$ij 

Wa, iMWfefeftMf-fe 

#«? *±fe£P, IP]ifi7lA7M7^° Hjit. 

!£7fe77]f3£fe$7Z: fe77®$7Ai7:tfc7 ^f+feTItlxIl ° SithTfeP, 

74^7 fefefeS^W , tig# (ft 

Sitl:SfeW»ffM7. ffm$ti7; rfeas*m» 
3l7^J7^li777^ajXa7^S. 77^f(77ltS7(ftifc7 fe77S$A7> 7^ 
0tl+$7ll= ®t— 7. fe377fe77W7vA> #fe7ylfe#^77SW “&> 
XM&” Wa, 1i<ft^k&#£ft: I17Wfe®fe077W7f®77Mf4JSa7Wfe7 
iax — fefefe® m W7M * w fs]gE^iE it ; mmm israa &xm & i^ w h 
fs]falPB/5Sc7fe= fflfe#0^fe®fe0tfeS^ti?i7Sil:fei:. 7sl@:70777$n)t7^£t7] 

fe, “mmtt&mw”, j mst^n^io mn, * 

7feS fP 0t fa] WfeftiPfe U xm 7 fa] . 7^ > ffl afett Wfe fa] fP 0* I'B] ®fe£| 3S£- 

S7. 

j#fe^iA %, ^£a7fftfefflT, fe 

JEissA^feWfeitM^afe7. 77$§tAS7 7P77, 

0tfa]^tS^7^*7^, @|J, SMfiW^e^SX^Tt, 
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ffljSWt#^^: A3S7^, AW 12 BB $m^J, JAM, -feg^ftfoatfa]»tf!^T, 

£5ffi&WK£**m*f*I7, HtM*S?£3B=7. 

7®, mm-mxx^mmm-pmm^ 

*-&-+ « a » « * « A 



*> • » a a * • B 

a 4.1 

ia®4.iffiw;, rnmn^m, ba ^ ble ^, mx, &&-m 

Mm±, bb ^ e^ajpa mnx&&ixmxxj%&, * 

m a j , m%B±.M ixxtt^%}X} au . 

A 

* — * — ® — % — *— » — •— • — * VT^O 

* — » — « — * — * — ♦ — « — • — * v=0 

B 

a 4.2 



*ife 3 <g$HI&ftrtS&ggit him, m'l ^±to$ l AAPMW 

Xzi$-> iSin^iifeiAftKijSSBAcTcSjiiTtjS o RAfflAi£t7i£(ftAkA7 

$ m , tmawasasse f ** kr - mmm . m ^ 

#f. £P 7 ±, StJi 

£*±BAA4HjA<j# 33&. Hith, AA$ma*mAm, 

WA^fiWE^fPAkAAElAJ, ^S-IrJ — S cStJo $p^:A^ b —AW 3SS v fflAtSsA IPA, 
AiAAgB^#±P7 J^HWWASMBtAa; B^SfW^ESsMTj; MBiAA 
SamK, MHMIUA&S&ftyfcb; A^a#«T3s^l»o MM, *AWA 

^ Mmxx ^&^ m ^ n , spsa^es^ 
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a^b, SP A A B 7X4X HI 4.2 fffzF&J, UMIS# 

SbL HiUAAA. bXzR a^b^Kj— i§(AA^HJlt<> 




m 4.3 

ax 

&x^ab 4 -^m#a, ^ 

Hitt, 

“W To ^jmSK “Rt£®* w , f, ZMSAT 

«W#fPtTite^MR, #PSR»&#fn-RffiX-#, 3PA, rAWiAfniAASMift 

±, ffl4P-RAMAe«E#Pffl^], fI&^-iX7AAXJlis^ffi7 = in® 4.3 IEI- 

t£-0cMm b, w^rAfflAtewwsiim, 
r^t-^a^a, a, — Aim m±imm 

mm. X &.RM, &.l&8m*toW3, 

§4$fitlIE, R«y.A:®/it^±iiPa^A'*ii^= rAfflAi6AS+W-i§WAAAj 
m^m, sE^Aisatir^ffim^B^s^ftTo juEswxx^ffi, 
ft, R£A^ARA7^XAXM-#S7«o 

asma^a-axa^: tm 

JPffi&MAltf&se, &^XIES:A±WA$M° 33-3$*# JMflc 
ftf4WA£H> tbin, XA^AW^ 

XftXAA, E, AsAXKMAEAA. T. APBX&MWEfSA-A##, &* 
Afl]mig±&ffi±WXl^M#SiJW-#Bten, X^XA “±feffii4A£$I” ; WfflAitAS 
MfiWAitit “B^AttB4$I”. iA^Bf^HP4^^ttS^]«j»XRffiK^, APT 
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wimm-'tmti., to ^ wm , ^ totwtoto , - t ;» 

BTOTOi£®^fP#TOTO|sl° STOffiTOi&TO, iSKAilS^EITO^TOIs] WiifeTO, BtStTOtTOITO 

TOTOTOTO^iSTOTO 

M»>J, tfffiffl'SfflftMUte. 

4.4 ffiTOTOWMPITOTOififTOTO 

TOWJEffiTOissATOTOif^TO^istiiTO 
»TO0<Jis^7#^S: is ^j£±M 
is zjj, TOTOi&TOjATO,^; is s7yTOTOS:tMWTOi&TO^fi#:STO$TO 

Wissjj, ^TOTOTOWistTO £TOTOTOTOTOTOiM£TO, ffiTOTOTO^TOTOTO &ife#g$BI& 

mmmmm, stotostoipto 

Ilil^-hfftlisSil , ffiTfi&TO7i;A:$[o ^#W^Mt40tlissi! {££6 

#W?1^7i;TO7jis^;lkTO#TO7i, TOTOis^jfitliRTO, WrT^ — TOII^M' l4is3Jj;A/TO; TO TO 
-TOJi^TOWis^TOTO* tMn, imTOtii7WTOiiSM3ss!j, **±£&@mWisj$&; 
TOilfe^fflitfTOiMiTOf Wis^Jlil^TOWis^TOTO, 0TO> /AiS#±iJ&, ilWKiWTO^iTO 
TO^SITOJtS— fiTOilTOAfftlTOlTO iife5#TO;AITO;7|B]KfflTOisW!> tASIgTO, iifcJ7^§ 0 issij 
:H3feTOttWissj]. TOTOITO^ilfeis^:iTOM±MissA, TOW, 074j£,]gtlTOlfe74jM7TO:° TO 
JE, issAWffixtt4^ifjA±^^^iAz:W, flfflTOissAWSTOTOTOTOTOTO-TOTOTTO 
TOtiissW, 7;TOHMWTOTO«ffi:t$TO, 0ith, WTOTOt£/£TOTO£TO#»’o 
*TO^MTO»is^^*TO^Wi:WTOffi^ttifiitS^, i££ft#MW;fc&#is^4&#£# 
WW^TOWTOTOS^Jil, 0*, ®i£tl#^is§W, miTOWtH7TOTO^MTOff»TOW 
;USTOTOi#MtJ= fF^IIM^rt^#Wis^TO, TOTOMTOSf^WTO&TOTOTO, TO#^c 
^TOTOTO WTO TO ft® , TOTO® WfSM Ji W WTO&TOTO Aj#M tJ ; TOTOTO0 ^ rt TOM W 
issTOt, 0A4gMTOTOTOWTO&TOTO^TOSWTOffl/lTOffl# (^TOMTOfSTO^lTOWSEfiS/l 
TOH7), TOTOWTOTOWfWiW-TOPTO, TOW, jTOiim^PHJIWW^&TOTOiMm 
£ifeffl±, ^0HWWi;»TOWit7±STO»TOTOWS«W-^TO, ^Wift^WWi;^ 

&TO#Mtl° 1971 TO Hafele TO Keating iftTOWffiJITOItTO^TOTO TOM [12131 W^lliJETO 7 

i7-TOo i^TO^MTO, TOTOTOJ7TOTOTO, TOTO!tfcbJftffi!tTOTO'H7 59xlO" 9 TO; TOHTO 
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Jn&ffJs, Tm+t[A«IWT(AT273xl(r 9 fAo SfA, 
f+«M®ATti^, sa, 

a#AtmmiWAimtJf, 

mm^ ll4] o am mm^m^ , ^p*te^e» w si a® w a$^ a#r?> 
w&jmm* w&, x%&&im±.mm, -is^jeim^ia 

tmxit^mm, a it, inTA3ia<]gA, 

£±mts^, wa, msffl*rt§jm mmmmm*, M^aa 

^mm^m±^mmmm, ataaahs . mu^Mmmtmi 

® do 7 g) mm “^§Wii^fflffisiE3£0i]s^#,”, aasat 2007 t 10 nmi- 

7 -& “%&wmf&r^m®mmnmmm”, %%%m, 

iw, imm^mjmim-mmm^^im^M^^ifr^mm®, astern 

^ttfei#T0%fASW)AA5ilIf(i'P “&$]”, {M]*E1AA: ilfe^JI— 

£T*ATI^iftE±i!cWA»W 

mi a, 

A IT A^3&#AI^ as o a a A A wn a— B e = 

ATfflAAMMim, AAiA A= “§?«JWAfl 

#A BP±«fflAfA^®m^lSM«]g^ait^A 390 £M/# Cl6] , M^ffilBT^is 

a##vfc^€#®*S6A 

mmmr&K^m'i, $p±ma, mm±, 

SsA^feA'S^J; AAP0IUI, fflATAKWS^II^tis^j; AfgMUT, fflAtTIS 
wa, ^mm^^nmm^mmrnmm^Ammm 
nm^Asi^, ha, Mmm&L'bm&^ 22 o as/#, hm^^a^s^hwh 

600 A®/#, MA®it^fBM#l^#tAWaAW±l!ii#asi]3Ig^ 390 ^1/#. A 

&W$M Itfe^WAWfeP, Sift, MP^ATt—TWA*®, BPSA^M^HJ: ?EA 
ASA^iWj&lftTSMAT, AfT^AWTA^i&sIKAGM/r (Gll7TIAIA*iA 
mM#M, r^TFAAMT'STT^), IPA, ifiaMAKifJT, TWAAl: TEitfeM 
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Jkm&xn, abaw^ 

mmx, xmmmmxmnxxxmm* 
aft, ^rassascag 

Wa&$0;i±^W#00tAWo 

w [15] , im^mr ja^Mmm* 00, wt, asaji 

an m^m^x^m^miximxin, mm mm . 

%%, 1il&BA7mi6£^W»l4 0 s*. 

d.2) z^azjmmmm, mm, zh^xux 

“\\&R%m” m “iis#j± 

at asu-assw, 

*m, mux, gas® gamma: “Mxuxmmm 

fniJMW^®, MljW^R^WsU^^i^a^M, fP7£7r*^S:j(. &Z, flj^iA 

mzmxmmrm&m^E^Xo ” [17] 

mMn^xwMM%^m.^n, # 2006-2009 ‘R.xn-^.nzmxk 

w^w^«^ [18_21 \ ms,% “mmm$k”, 

im^x^mxtmmit, atiAss. 

4. 5^ 

2011 ^90 22 0, mz^mm mm 

aw opera m%mkwmm m sita, — isoo n7wt*« 

1400 M 40t77 iiaiHAji 730 

a^w^7ii3t±, cgps) 

m^“sfi”aagi?E^W3iffitb7t3ift7 60 opera w^hpa^jAh^w^ 

yaffil's], iMmmfj-xxx'AxmxRmm, w«- 
astm^E^^tn^tAo mux, it&zt tr, 
n^w^w/tsaa, xta, mmmmzmmm, m? 
Mm$mxMmxm$mmm l22 - 25] o 

«^wwaa®i. xmm, 

sw, ^jita^awa^ssijffi^irfff/^apiao ^^awssAjSM^js^jSha. zm 
z og^aw±) ikmMjpm. 017, - 
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BP'S gjmA&'S. fit) 

^jI®®aa 3S04> swAMt?afnffiA#*§ftA^Am)AA“A 
St”. 

A^DcfiEmr^pto a-saw 

i«JFi®ffimAWA% {4AAt^^APtW*gjiA3So m, /M«RMAffi> itM, 
it®AAAA^AisMAffi, 

±, 'mm.^^M^.mmpm s^. am^na»®A3i«j#%o 

WfflAiAAA, ARW# 

iiiKI, AiASPWAMsA^ABAK 

A;iftA^Ao HjJt, ^AHAWMSA#, 1PA, '£0^A3SifcA£A^° 
Affi^A: feSlH AfS®04 , WA#AAJ3?I 

jtiisijAjSHt^t^Ao mx, ^nAimrMi, t&njixMmo aaa»mm 

sim 

fg®y.±W^tt, — AWAPA^Si^, AAP^jf 
&&jOfcj£0*. AffMAPto $nJliiCI*IMfti£, IM«?A7A, 
p$o ^m, waa^a®»14pa . {sAfe&^wpA m 

ffifciD^lftB, AM^AWlAAfeAM^f;, MWAP^AffiiA. £F tbigsiisMAPM 
ia^awma, &A^#AA-Apmj§tt, aDc^ii, itwAEfeiift, \ttm 
fA®'l4> sftW RltbJE^t) y. Ao 13 jib » NiifM^fi> fcWPij^S wi3S®E$f Sti > A" 

At^£A®(AA, ASA3SJfS#o 

S.'fHffifg. AM. AI^^W^AA^iJAP$o 

m&, WAiAA®A3$^^nxMW, /3A3S 

14 o ?M£^AfA14EAfflAitPWAAfAIA, ASAfiS, SP^SAffljcAA 

H^IAP^]E^jSltASiJsK;3a:A3l04, 

R, A*7o fflvSf^A^t4^S®A3S, ? iffl-AItAfiS*£A'£3Sffl?S0A«J- 

f mm$&, a&aappa 
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Hi# 

^ifa^SW; Wfflafi&ifflJl&M, TOft&)t*ffia0t£lB, Hitt, *B*fi&4W 
I'bK ^ fa] 1^ J 3 = -^ I M 6tJ 0\f fail - Si's]; MJi, tta, 

^*WFi^g*wM£. mm, a«t. \m\m^mim±>^&§,7r,, *& 

%U±, 02g> 'SSil0|0tSf^i$PfBl$ft, ‘j&^im&l 

affl*t^®»a, aiica^m^wao um3.2^Mmm^mm, 
a^^iic^#a^tM®^wao 

5.k 

$mgmM § m , t£^-‘\mmm t . mmm dt dr ais® u zm w 

(3.3) ^ (3.4) A/: 



(5.1) 




(5.2) 




(5.2) 

im rxmmikt), as, mam 

^3SA)0, #&&s£r&£b0t, m&ik$\u, a±tfeW?l 

tsm^i(p m^Pis^#®), wa-. 

1 , i , 

— mu~+m(p = 0, SP (p- — u (5.3) 

2 2 
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JE(5.3)ftA (5.1) W (5.2), #: 



Vl + 2 cplc 1 

dr = yj\ + 2 (pic 2 dr 0 (5.5) 

(5.4), (5.5) + (Schwarzschild) ®C [1] , % 

®m 0 , dr 0 , 

it, iMjt^fM0®S$17M®M707H], (5.4), (5.5) 

5.2, 

“HAW”, ttdwea 

M± (HP^&am&ffl*) W^M®y^S±7^M; 

7T3SM; ^!j-?o 

5.2. 1, W)i0^Eifi 

A7Wi£@&E:ifi [2][3] , “31*^0}$” ‘Effifti, E 

hmjhh^: g*. ^ytmmfr^mtmmm 






t%, 31 h%} 



TfelSA: 

C,= 1-^ 
c r 

£4>. Jfcc = l: G^§|*tlS; rigMMi'®®. 



y® SWWffl (5.4) W (5.5) fajft±fefc£: ( dr/dt ) MW 



(dr 0 /dt 0 ) 



dr /dt = 



tJ1 + 2<P/c dr 0 yic^drjdt, 

dt 0 / -}Jl + 2<p/c 2 ■' ' 



i5A3l®«0tE3SAc, (BPWrfr 0 /* 0 A3S®W®) t M3IASSME3I 
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(5.8) 



c 0 = (1 + 2(p/c 2 )c = (1 — )c (^-ikdr 0 / dt 0 ) 

c~r 

( 5 . 6 ) 

urn ( 5 . 8 ) &, &mm?M , rmmm'fTMB m 

TlliWif# l i :, > W^^ttiX)-, 




5.i &xm3 \ aa (A) wa (b) 



$P® 5. 1, Mil# A (-a, m*iaM^ACB 

iljii 0 a B (b, c) , £>f# StW I'eO^: 




dx 

dx! dt 



dx 

1 - 2GM / r 



r h ., 2GM (•* 

(1 H )dx - (1 

J— a y J—a 



2GM . , 
+ , tax 



— b ci -\- 2GM In 



Vz? 2 +c 2 +z? 
da +c -a 



(5.9) 



(5.9) sfetfa^icPH^awffls 

{A* (“±^”) w, aw, -,-i»t, mm- 

a b 

it, tti , nrnageiAEifiBti'BttmA,: 

dab 

At = 2GM In — y- (5.10) 

c 

(5.10) ^f^WfsU t^iMthfitlWl’s], ±tfea±StlWl'0jS'f!U±i.i%@^‘W? = fgffi 

0 



(5.4), 

a r, t rr. /, gm . . gm a1 4 aZ? 

Al 0 = ^l + 2tp/c~ At ~ (1 )A? = 2GM(1 )ln — — (5. 11) 

r r c 

a 3 rffiw&&, ^fiifiit/xaA ^afflit)i, itjsit/x^traffit.jtfltn^trixa 
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ija^3lil*W^3S, Wa, Sffl (5.7) it jE (5.8) &mtdr 0 /dt 0 , 

Wi&tiiAffli5&$}i§LBt% L $. dr / dt , c : 

c 0 =(l + 2^/c 2 ) c/(l + 2^/c 2 )= c ( Jr / eft ) (5.12) 

sawBSfTOJii, nj 

i+lf, a— 

5.2.2, %^mh T i\±l 1 5M 



*S4», m, ®»±, si*f^ 









rtm-jfcit, (&a-fc), ytmmmmm, 

^aewawrawaai&iEa, mx, w (5.4), ft=fmm 



kv „ 



kv n 



v - 



Vl + 2 (pic 2 yll-2GM/c 2 r 



1 + 



GM 

c 2 r J 



(5. 13) 






&mx, zmirnttiLm* ^M^sas^asr^nr,, spa, 

Mmmz tKji: 

V, Jl-2 GM/c 2 A 

— = y , (5.14) 

t ^X-lGMIc-r \ 

(5. 14)ficSI;)fcit Schwarzschild afS'4 , WS|y0iI^a-S; [ '‘ ] ° a#, 

5.3, 

5.2.1 fn 5.2.2 S?nX#^affl^S^^S (5.4) ifP (5.5) &f®&ifefl|#ffi£|§|$g[ 

t®, mig^s^^rs, u &mm*. 

ftVrm ”, » si xm t = 



65 




5. 3. k ?£ 

IE (4.3) 




(5. 15) 



(4.15) nJLUJe 2. 17 ^A^itifc-AIAj^^ 







(5. 16) 



(5.15) W (5.16) 5$, -tfcnT^Jir^CfflXififeW^fiSfc^S. (5.16) 5AM/K, 

fiMffi, “@4rt£*” £ 0 fo “SfejStBM’’ ^£ 0 ° 

c r 

Sitb, £*W£j®0tl*filI±, fE3l* 

®4 3- #i)KA(@Wt£ll:04 A0±$(jStyi(ft “ JiazisAij ”° S 

TfffKAHf @WSltill^cf^fi#0ti$si]o tfc$p, ArM 

TOAHfSfiA'tfi 

mm.rn.mm, 

Hitb, a mam 

Ztt, Sfc^S— fflffcikZkk', f3i££P"F° 

WlbaP^HWS^W^iSttaW^aZjssi]; ^1^3s?t|— WHSft 
i$S y h®WS^]^^cW3s?)]>K^; (^cAfHA^) -^HWSsAKKi^ (^ 

c~r 

— WM, ^LBWiS^AjA^— ®c, S/A— y HfJffi&BaT'SS4^'at44Ptt 

5. 3. 2, fr MiSsA 

A^frJijazA. -hffiBMIaAi, ^azissAK-^iasAW^o Itiill, AilSMllAKilAj 
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t!2 7r + a, a gpjftsj]^o #0'?]{^ffl» bn 

^•^BUrK BI^W, Hit, SiSsj]^ nJlji,SI¥f€-#-±fe5l5^<: i+JffjSftlffjffl |cpsM[i i iII?l'if 

gsJ]Bt , *£ SvJjftSij 01 Mit&Wi nl tt#!l|ctti o 

IS, (V3|;frbqj£®a = — = ^, .'.-mv 2 =-ffl— ), sp 

2 r r 2 2 2 r 

Aft^tyi&tisM0tl- . xfiP MMM fiiiit. zj]lt l t , 'i‘“BP^'^T©iR]zJ]|t» ii-^J^lnjis 

3 

GMm 

m%i£. 3lfS£HBSB£Bf, tmM 1% (G^flfj'm M^PHMS, 

2 (a + c) 



mffrlMi. clll^Sii), ilfrJl.&H 1 ifBfaBf, *tT0tl z&tis^J 



GMm 
2 (a - c) 



Hitb, — GMm h- 

4 ^a-c a + c J 



1 



1 



GMm 
2a{\ - e 2 ) 



(<?JHS'h$); 



GMm 

— . «, £-k#i*£ (RP&t&M*£) 

2 a 

% (l-<? 2 ) f&o Hitt, If MPIWSftiffjfl iBj^tis^lk 



1-e 2 



£ ( £ ^@Wissfi^^c^fb;a)= 






PI W is sp] ffr ft [ri gfr t& Stj tt {1 



3^ 



(2 tf) iszjjBf, $^0tlft®®llL8i+;%: 



o f/fDi., SlffiH3s^]6tiAl4]^]t^j^;— 



or = 



3 a 2 



2nx2(p _ 67r(2m/Tf _ 24k 

c 2 (l - e 2 ) c 2 (\-e 2 ) (l -e 2 )c 2 T 2 



(5. 17) 



s^l 3 t fglrMlssii^llPlBti'Blo 
5. 3. 3 n 
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5 . 2 



£P®5. 2, MAN 

ft m ABC (^^ftiS:*l“3^ft MAN iggft O lIMftftlMilftft, 

AO=R AkMAlftft©, MN//EF//DC//OGo 

ftliftA A jggjSJfttl ABC B £h0ft ftftS^ftft^ B ft£tWtAt£ BC ft 

ft, ZFBC=«^ftftftAA ftSsftftjB ,ft0tftliff6$t^Jo 0ftft£A ABCMAft^S 

n, mj., a &jm, mx, aBfijjFA*jsiBt, Mm 

ab ft b MMmM%^$am bc mji¥-&—%Mm±., %% a tb$Aia 

, Xk, ZABE=ZFBC=«, 

t g a= — = R ~ rsm 0 , gprsin^= — - — o mx^tmmm^mmx, mx, 

BE rcost/) \ + ctg(ptga 

3u/>=aH, &h, 

rsin^ = — (5.18) 

2 

ft ft w ft w issjj jP : miik y,ti® is® \ 3 MmMiXi) ■, ft MAftAftA ft pu at sftj m x 

ft, RjkimMmMmmmmM, c m 

c~r 

rMftgftg, a^-ft»0tflo B ftftlft 

ft, BG^tft®, am, by 

, ftfMftftAftftAtSiJii 
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FC 



b tob4witH§$#s§, mn, — = 



BF 



^nn - (5.18) A, Jt)k A 



FC GM 2 GM 

a~tga = — = — = — - — 

BF c~r sm<p c 2 R 



(5. 19) 



PtaSiJiA A * fpj bu , jo Is TOffti&SlAjAft STO TO (A , TO® t STO&'tSff M 



GM 

c 2 BG 



tH 



4 GM 

c 2 R 



S-tfi-%— ISTOvA-f 1 TO MTOzAtgTO:— STO = 
itiEawaa^TOo 

5.4, ^ilTO^WIHTO 



ntHABfu, ATOtATOaBtaRTO, «MtrATOiTOSTO7Mlt ; TOA, AAait7J 
TOASAMIraATO^Jlti, * 18tttSEmT7t3I^PI«J; 20 iHABlU , gHTOTO 
JEfti£*3g^7“«g&?lJiCa; TOMATO. AtSTO^H^-ftaiATOS, iA^TO 






£ffl*ft£WJit&i£A “iTOsro^WTOTOTOa” a, s@#iTfi)t7t3sa^Jia^a#^ 

apto ‘#±w’ a^TOimsi^smevig^i, 

itffitydW&jk TOTOlSfKl^TOAI4TO A» ” (“Any ray of light moves in the "stationary" system 
of co-ordinates with the determined velocity c, whether the ray be emitted by a stationary or by 
a moving body.”) nTJSL, ;)fe3S7^ll)l4#ifcaf7,^^ij&07 Sl#> 'fill 



a, b 0^#it#^a7Ka±ika3Sgvjssi], — $cyt&ftMt A )'\A a;to, aTOJeJa 

£B£tfeSia ^04^J^05'J A *o TOiAM, B4TOU a , t B > l A aSTO#7J#W7:Sr AB 



SPA: f fl -f A =-^-andt‘ A -t B = -^ [ A aasa# 

c - V C + V 

a, b, -STOAtae v fflitfjssa spa, 

Pica, A Apail?#iATOAfflTOTOWjlJf;ic; b AMi^mTOAffi^aTOWilS^ 
c ; TO A Apail^iATOAfflAfa B &?]3iiS^c± v , SPA v |BlArTO0tl7 l fc3Sac-v ; JxTO 

tomstos^c+vo s^hto, Afai4i-affiAt#±wii^#aii, TOfflwaN-fwa 

1913 13£ (Georges Sagnac) ^.MT 
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iiAFSitf&tA 81 : £-eiAMW#tA®Mf®0 










5. 3 *tr 



isia/w, mmm^m^mmmm, #&&*, mmm “imm r Atftstff 
0 # c$nS5.3), )Amimmmmifr^imm^m®m&^, 
mmmmn u\ a>) ; m h , u mm” ^immz (c±®^ t®^^) 

ii-mtmm ^ we 

ffl W ft ft W ft ftC 0tt& 0tJ ft fist W H o M ft JS W fa] It KiK^Sf Sic IE tt fpis W 

jSS^caV fP^f^-feSAII A L W WfR: At = (2/c 2 )V-ALo iA M S W A i£ filS^S WiE 

^0^s^t^in®, 0tfs]^tii^7tft^M®jTit$*^o www 

sit^tw-e#w&®ae, Hitt, mtiftzft a mnfyf i m-%»m” [9][10] o #r 
flit: ftr® 

Ago 

itftrwFfiiSfftistifi®, m-gftA /, ttjssvffixf-®^s##|5ftt]jsa 

tStS^WftiS, SMSHWii 

W V ®f WWft3S® c-v, i# vRt WWftfS^C+Vo AfSt ®ftfiW 

ft, ii3iag7tm®Wf0]^Ai = — — = 4^r° weftm®SW3IS®®e 

c-v c + v c-v 

r\ 

Aftit, Hltb, c 2 -v 2 «c 2 , A f«-^A/, rOL J£r®iF?fif£ 

c 

ItjAAf# T g HSU ±0 Wft Il^gHS ® %1& o 

Afnwftwwsfeit, we 

fwteg, Mffiwit®®®3isfflfipeas^ 

tm, t£±.m\^*, -wotAAgw, mwb, wa, 
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HCTfefflXfX A ftj&gji C, B ftiSSJi C-V; ftl&iSfnJ# B 

I*±#d£, TfetiJIpT^M, 

Xijafea^X^aMXXW— j4XII$XZo &$&%$ 

^X 3 t»ifWi«r, “%k” 4 mi , sitssw “%m” ®tt 7 , 

mi, ®g«ssiJW7t3i^^^^Wo sa^Mtis, ffiw^sas#. jisxjmi 

s»®&7i^-®±ati«iio »rw?s 

7t3t$To m&t, £sy?4 i . 

rmm#.m%mmit m%%, ^wt&MgsMssj, OTtuffltttt^&ragi 
mmmm. im, 

a t mmv t maaiiffi mmm m wb4 ibm & a w . 
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htw 

'fex^nw, \^%^m 

MlftirtMSlr- WfikM'^, Sit, 

wrnnmm, mn&m%'mmm, rm-pmtt* 

6. 1> 

turn, mnB&mit i, 

w, w#wtkft^V3 [1] o si, 

m», sit, “urn®.”, 

t£s$t° WfiiftMM, Hitt, y.iefW-#^ 

w^-^-en. to, jto, 

tBffeM&6t)#tIE 0 

^t4^, $t#^t£, wrt®r4T% 

mmn, mn^^mmmmmm, 

MSC£niI, 0WEfe, StttWtHTOisM, #$BMffeM$t, Wa, TO%> StWTO 

TOi-TO^o 

6 . 2 , & 

— Jt£iAM, MM, tfia^^MPJlko, 

gb^fe#0^t£, MiffWtli, 

S£, 

S = ExH ( 6 . 1 ) 

*mm t, up*, (i) 

(l) 5^0 g-ffeW^tBWtefil!5J®, Mitt, TOiltiMnTM 

fliico 
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S 0 = E 0 XH 0 (6.2) 

.aSo&WTfa-gc, ifuE 0 ^Hjy^, 

^5MW¥®±#i»ii^it, ^aga®M«i*8Ht; mtm, E 0 mH 0 

M — 'SJiS (6.2) &, 

tbi-T, SPMfc 

XJWfsM^ 

6. 3> &0!|##r 

isfflBJLtM, Tffi##T/Vh£0!l. 

6.3 . u 

q Wtl&T-fe 

rnm^rnm^-, '6{ntP$t£^iW 0 = e 0 xh 0 , rfms 0 5 & 

afftp^o H a mi] ftSfr^J, it^m^l-H , ^5 

, ex(-h) = s‘ cs’<s, j.H^7feW^), ms 

mmtsm bj#: 

E-SxH-vxB (6.3) 

E\m=^^M, = qE = qvxB . 

&& ( 6 . 3 ) svMicBt, * 

(6.3) Bjfftt} f&M$.tf}£;%fty[f^E = JJT 0 h „ 

6.3.2^ 
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6.1 



u 

E 



£nlS 6.1, Ai — (^5 r) $iW 

W, ^Ei5M#lf^M«]#±#^0g#AVBCDArt, EW- 

^Mt-^Wffeiittifiito b W31#-ifeo SfeBiAA/. Mffl&zJj 

Bt, M£)f£^fMZm%, 1, Sf¥, cd ja/STInlSS 

zmmm±m^m avb, ^sisisw^. 

tU^JWr, 

sps^ff^Bt, m^rn^mzm^], jfggji^. a*, 

0S& AVBCDA C, D “ £ f 0 ] ft IE M * At) & : 

1 5 , 

C/ CD — — Bcor o 

$p*±, mmmz), 

iifiitffi 6tJ f feigH#^ T IE3t0tJ^S5£JI o 

6.3.3, 
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m 6.2 

1913 7. M. Wilson fP H. A. Wilson jJffT — S7 

ham c e,n>, 

S77§fli'&IE X ftilifrft Wits v SM; W— v7*^Efr^i+ A 

m ; ->-H ) , 7'itif 

JiasowEfeiitBiio 

-*ham, m-mm. 

fflsAtta-7fSi55f5il 0 A+^-fll-#'o HM> S7 E fe§lili ! nIE X $3 TSU WiSS v Ssjj, MS 

S$|s]W±SAl«t:tIf h y fiUEAM. Sitfc, 7 *§^rt W z 

ft® (2), E = vxB o 7*7 D = eE = ejuvxH , &777^{£ 7§fl77 = 7g£$H 

W^riBlN-(H-»-H), MifcWAMlTITKM. &#, ffl 2 7M7S# cad 
^ 77«7tb7H7f//o 

waf(f//-i)$gaA« [21 . 

6.3.4, W7WSgEfel/lfiJ [3][4] 

H7Wlta7it7, 7W— 40 fitfA, io 4 -io 5 $f$ ; 3M 

|B7aiSIMA'i'E657W7Ji?SgiASiJ 4Xio 5 '7/7> 7M7M77 2Xi0‘ 8 M^/7 3 o 

^7m7wia*m$'j. \m, wjmttKtoft&vomm, frnr 

7M; ii^7i*77 7M^, {IfR^-ASA SffiAAW 

WSl, 7T#lf7»EM7fii£#^: m #tt;$7M14fct&. 
W7££fSJA§-&AffiWfH7= 

u mm. ml®##*, 
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sta, laa 

±U il^li, S±S®120{A/a. &#±Ji 130 ft/*; ||®5Bi5i*7-7E»|B 

*ym tm solatia: ±§p® 6 rtp^3 

JSSffPitf i.5&m*b*uEifeE#. S*h 7:^®#^±ik«So an 
%x mtmm e, &w*M&*m7^ffis&#. 

2, ^BJ?BtJxUI-|§* 15-25 a/#, W&tTO-w#/#. a® 

3x ®fefcSMWJ?&M'l>25 3-4&m, MIL. #^feK B s H S^5M§aiB*, SS«fc& 
'BbTI^ “$&&&]&” M7I 

#*. m$t, it*u 

t, 5M£?t^sM®x M^sa aaji 
mmmm, «£7fe*#ifM. a^k ®m®n 

Ji£7&#. 

6.3.5x afiwsa^awitis 

sir. 7^W®*?E7:0S7Sft^7rttPWS#^*^o 

UM, i£Wi 

ifcffiMR jfSttliff . 

7g, am#*^±fe3$iniafn* 
3£P7±, i«9«i. SP®, 

^®®BPxAA±t«WgsI^^ffi*#fgBig? %it, airmails 
tiss^s-sais tts (iTi). 



(WaiOTtg[5]) 



aiSa 


;KS 


#S 


±tb,3f 


as 


as 


±S 


f A it S sA ® 
MlSiSv 


1.6076 


1.176 


1 


0.81 


0.4384 


0.3236 


MHt»J 


0.0558 


0.8150 


1 


0.1074 


317.893 


95.147 
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£PAKJ*L m 

^waa sa g) 

6.4, 

6.4.1, A, MftAfftAjlL 

'B’iilHl&MiS^E!^: ?l Aftl&SAftAjlu APA, ffe, MftfiJS tM&H 

mmmm capha*, 

AitftlJi, 7tS^tl^Mrt6A3IS^^*$^6A7fe3i, AfD-ME&BHAA-^ 
SAWffisf^fflo mu±, twasjg-?, -swasm 

aai o.53xio _10 m, cma) wa@aa ixio- l5 m , 

j sal mm, 

mmzimim* &^AAAMrt;is»®A, mm\m 

WAo 

mm, *, mmm^^mmmm, m&mm&mgo TffiHfa-^&raai. 

a, ^jga: isffls^aw^wjia. 

HSSAKiI (%) ft, (%) ftWiPA M^tik, rJA-jI iAP$^l£GA^tt., 

%mm (Efe) ftAAjI^WSAlA 
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A 




6.3 P^AM; QJ§7R£P; A> B JkJtM; L All (fc) 



b, &Ifcgg: 3IM®MA3IM^;lA^mSiM, Affi#±lfeJ$> APB^ 

&T6, A«»J7A3IM®, tfe, fig# 

^SSAStfiAMMlS, &ft7A— AMAA: — , 

i|S»3ift (*) SWAflo -Jt£^SfflMA7»A^g«JAfSA@, MifMAS 
f/l+A, AHAAgo |ilp;TOifMt»MfflMSft. $$$n0 6.3 

fP#Mg£MSAA»A£HA rtWAIS, AAitAifAMST, 

##®Sjii£?= n> Sift L AM (A) SMS, Mg. l AM (A) SMS, 
SfSfFAItAtJTo AM, SSAAffifi 1 , MMASIAAftiJSSKi 
ft (A) S; AS'K^ft (A) SMlMAttAS, W^. 

c> m^m-. ms. w^lmt, &- 

A#AftMSA^AiEA, b, \m^m, \mmmtf}^#m%-, tm, ssl, 

#1111, AlffA^^Aft (A) SMS, AftAlftMA; 
SA. SA»3&MASMSMSWMAAA^I^Mf7 *7A*lf*)7Sjt 
A, SffiBJmAiyAMfAAAAAAMW 

SMAAA, . 

% m , . mja, ss® a, b w^a 

g£MS-#, AM, itPSigAiiSfi (A) SMAS, MAS 

ms.. 

6.4.2, 

a, m&BM 
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^AUMlXAMiAA, XA^lM 

$5AWi tfcA, JtffSc®, 0tlt'til^#Si , lf o MiA, nry.i^W^MiIHSW: §1 A^A)AL 

\xx%&, b\ jjin&mw, m-MK' jy^7H7, apatmi 

Wttlf MIXA& ^-uEJ&-^o 

b, ^jga 

sssaAAW-AjeA wa , tmm“A 

&j&. sa^aw^^i-a A\mwmm, #&, m 

SA, A-^^M^AimXA, TMnAISta^ MSM^ArfoSsA Hitt, i£Cl6^ 

ms, mwt-^mrjkH^^mxAmm. 

c, &t&ga 

a^-7*$®AW, (sM) S, t:W?S®> $#3I> 

^wis^ijiTf, immmmfrm (Am, timuftmm?)-, $a 

d, WA WAJI'S Wli 

da A AM# AM its A# A, 

^mamha; AWA^Atu, haa^saaa, mmx , s-^£3ias^, 
jam, &&m£^AAi'tm*M “A«r &%& 

Ao ba, imMWMtuM&m&ff, tmm iajs^. w^aja 

A, A5fAt£7#A, WilMA^S^S^AMAAt), £pA«A «tfi, Bfltt 
nmus^rw o mmA, a^p^a^s^iem, 7a, tiimmj%mmxft 

wwmx* spaia ms, AtmmRnmAifA ($p§p#w^, m&, mxmMm 

m) AAAS^M MS^fflSAfflAatAt^ASr^o 

MAi/riSMitiSAif, A^MASMM^s, IPStUAM^AMAtt^fflWAA 

mm bm^MA g&%&, 

itojiAo mx, &t&gg^is&. 
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t4*7W#^«7fflmt®AM*AAm«ff®&S7 ^MiSTWK*, 
IAAffl®ik®-7f:*7®7s*AA7a7$, Si^^A^tlSAaASAJc 
7-a®a+ 4„ xt7a#it|4, mnmmmmm-. 

K— , i5SA®piSE&5i#S;7®y.A^^®^'&, ^ATP®^— 7 e&MAA 

&MMts.iM.h c^u^'tir), mat, 

spa, 73t#ABUfi7® 

issAS/fl®^; AIMAKS A® ABtflA/c, 0®, (AA*& 

7SA#it7A!j (A#A). WA\^%W&fo (ASt#A) SsA®l7Af47A'f4fAffi 

irAffijiAM/A;®— ■ tlIIS7Ci — AAStMAAAA— ' tM*i, M'^AA®^ 
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737704i£ a. #^4t7!77^®$A&04i7i7 Il#ffi#7in04®7®®^a704(7 
7747, 7® 77711 04*174, MH^afi^o &SSft3ifmtf-il140<Ji8J£. 



85 




~tt$tlWM'ti'> fell— 3\Xl j%JkU%$5!%.%l; M^aJS 

mmm ^ mm , ^i*. 

mmutR , mm & mwM : 

wmh 

£SM, J&SfS&fltURIt, S^Efe^etldtlfl, 

5?o 7I&JS31 feS^; Mft^ffi^i'&KfbSjia 

nm =. m ± 

7.3 > 

tik%. 



7.1 c±#) 





4 , ®'7 


# * g 7 


^ 3S 


n-ft 


V e ° 


e~ l 


1 2 
<i 3 u ^ 


H-ft 


v/ 


ju- 1 


1 2 
5 ^ C ^ 


177 


V,° 


r 1 


1 2 
Z>"3 ? + 3 



i7.7 W 6ftgfU6ftfS. 1/2 'SintPWS 

Hilt, 24 #***&&#?. 

6tl> . 't!'fn^Efe5tffi5'f^ffl4 , 0ti7 1 fc-T; 

* & * m & A $ i w ± , z° t eujBB 1 . 

aitiAln 07 

§£$$*, 3131 Higgs tm ^f§]^S^fe^f#7mi:WMS, 



86 





KA^falWffiS^fflo ^^l'0]0t(M#fflfPSl#ffl^a31 

Ufcg&SiifTlft. 3#M, j*7 

W8#nJt^fe#o 

mm, iz#7EA;w^iAo fistw Higgs m, £&-ai£®¥,s, m^7x©ak 
xM#xAim ha, timmmm^jm&±.#]m&, spmiiwxjtfAwxgf* 
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m b , mmuM 

mMKZim®o,±-,±-,±i®&$so 

3 3 

SfiWiUi:, filE^ JxfitHAtf C v e — , v A — v A , v r — v r ) t^hSc, 

( e-e, /i-fi, r-r), 

id-d,u-u,s-~smm ), 

WifelE, jx^j£*h “m^’\ 




a 



b 



c 




m 7.3 asiaji^ a % 

mytT; b^3t^; cJiffifeg^XiN 

K&S, MS 7.3 £77, ji^TA 

&IE, SllgfufWftM-lfW, $ 

3tiE> 

147 , ;s#^few^fi^o 

$WWA«, KM»iif77 Mife^TA iftJ&7^WAJi7M 
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iSfe#S;a^*^o W;U$7^MS*WWK:M£ (#^S'Jtfc7^WM7), MW 
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8 . 3 . K AAA 11 «»-A 1 gi£ 

AM#, AfBl/Aim+AAAx WAAAif, SB?i5ffl “fei'iaA” ^5HA ; Ait 

“5&®&Sfc w Hubble ; Mifflin AAHMA Aa 
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mm* Hitb, ° 

ni yyi 

Efe, m, F = fA£. fM tlM, AtAAA 

r 

i&> mj, m 2 ^-^Efe#{t; Af3IAAil> ffl P m 2 'f^~ y hMM. §P3I AMt. ^ 
^o Ae®AfeMAraf¥raMo 

Ml: MAHA# (u,, « 2 ) MffilM, &AXlA0tlAAF=H&, (fl 

r 

AAHAtl*:, r ^l'] AEAHJ KSE^o ) 

I$A, Stitts? AiC£nit, tfe$N tSA 

AMA#t!l&mAA»»l4AAo AM®, SI'S] 

mx, aM^exiA^w-ee^erarEtto MS^&^rerarE® 

ra, imm^mmm^mixm mmso, i\xtmmm^\xm&}U&* « m 

JSe, iiiijes&g b A„ AA, ACKAA, 

ba^jiaa. is a-b *issa [31 , *X(j)> A&&ysm%&o M_a, ^sea^e, 

sps^aasa ha^a^ssawaAo im ^Mmxmxx 

. sit® «WAraxi« 

&*4lltiJ$nTM. 

M2: 3AT$A#lfA AA03AxlA#AAAra3IA^e3AIHEraAAA« 

IEtt: u — p \\\\—dv — p^lKinr 1 + c , ip^BWi-, m r;l|?8j3FMA 

V a ? 

raSlfSi; r< L; Q JAA r AAtAPAAAtiE; f A^t. — A® AHA 

i^AHtttffttAALil. ArfflAABA cnTB&AAif; L-b^m + h ; Z? 3n ft ;J!Af[; At 

ti-AA^m, &SMEL&ft3IA&®My^, GZlAIAflS) 0AAIA$3 

ft 2 

AMAAS, EAtA, &SAP*A^iAA: AHA#A3I AAsWAraiMAAtAtiE 
tt, MLra^Sc^3IA«AfflWA^E^o 

WAA^MEAbAG, rAA®fE Affi- (AfAAHA#) 

ahaaae, mtmf m&xmmmmx&xffi 
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the 

jftftT##f. 

8.3.2^ T 

fifii^2, it^HtttJf-, cnjB&i^if, Alnf?!: 

i/ = prV 2^777 r < L 

l 7 \ (8.1 ) 

I u = pb^lmiym + h) r > L 

^n'n'tfxijll. MHkAj/77^ 777 2 P^—A A^Afs] 

F = H 11 ^y- = 2k p 2 II s jm l m 2 , r <L x ,r <L 2 (8.2) 

r 



2nFLp"bJ m l m 7 \m 2 + h) 

F = , L, > r > L 2 , 

r 

tt„ 



(8.3) 



2 KHp 2 b 2 Jm j (/7?j + h)m 2 (m 2 + h) 

F = ; ’ r>L l ,r>L 1 , 



(8.4) 



gAA, (8.3) Ait#, Mil, 0 AA#K®»fPfflitA, / 7 *njB^*^ito A 






( & = 2/rHp 2 b , v jk HI ^ M fii iE fe zdj IS fit > 777 illliBl'tMI. ) o A ?! > 



1 1 I — Ei ,r/ 

= x \kyjm H 

r 



0*, SSJWbH (ram), 



VWm , 
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r r r G 



sp^iAAtinitswaAAciEtt, uskm/aa 
ttfitA, mond #ia^ : ^s 

Msma^A^AAStiMMaiiA# 

Mi- mjtmimmm 

aatb 

HA, Afna^#WiPiiS^ 5 l*iP 3 IS; US, A^WiPMS&iJ^IAin 

3 S®aanAip 3 iiSAao aij^Hj, 

“auMsa a 



/ &f£B\J]MM/n fP fllim' SP M=m + m = A#MA AtlPllLft:, BAA a = 



G(m + m ) 



i+lff, a ~^-+ ifff, AS^^oT#: 

r r 

kr\jm 

m = 

G 



( 8 . 5 ) 



“Btt/MA * ( 8 . 5 ) rT*P, AA r j&lEfct, SPA# 

*gSg*£ 0 tlJ£ 5 &>lfo&. 3 sAA 1 I;t#ifirAAMSJ^ “Bftl 
M”«a„ aa, AAinABA-AsiiA^WAAa-A 

#A 7 ABPAt, aba 

a, MiAAjn#^SSiJ 7 BftlMP , P^ffl, AAfilESIlft^Am'^BAm , MltABW 



“Bft)M”o AiAAi/Afic^AA “BttiM” AAAEfiHAbBM “flit” MUSA 

BAB^pWIIM^W^S^TAXIMS, AittaAMS&iiAtAA#£° Jrgft 
AAHl:m=4Xio 40 , -\lkyfm = 2 X io 5 , #A-2xlO' 10 o 3PA, 5 A 

AAAtWA#W 5 IAiR 3 tSfPAXlAiP 3 S®Atb: 1 : 7 . 089 , SPAEi^^h, 

r r 

A AAS'JAHAW 1/7 o 



100 




mtsmmm-. at^watsmswsa, fe#AAn 

mmm, mi, %mm>\ 

A77A, ahw “3\hmm” im, “^mhmrn” mm 

8.3.3, AA#«tW07£AllliW»# 

£abawa#«h, mm&MTm^&mm, M4s&W4A$t®6«? [4] o a 
mm® im mtMtin # a w$ m = 

a, A^A&A: 20 TO 70 ItHftAAfflSWAftSMA^AAiSAffljiW 

aj§a a# io m ii a» ® 

®J#£-AA0EJI!HW, lE^AKW, AAtlAA 8.74Xi(r 10 m/s 2 Wt!P3I®o 

bm, p^7A m 
fU^: &A7»WAffl7taW, SAP0WAjl&Afa]»gE^tP^'t:fl]WWa7gAA0t. 
AHAASE^AA, ^fl^Wo a-^m, fm*nittt*P0WM£, ^£±tfei*±iWMtB 
AW, $P7±m^7-^WAMMS, Hilt, AAJ§SA«fA;tPf7i7AW, 7#A 
HAWAA; S7®lA?llBW#AScBJS7o HBA, &MAS 

7K, Ait/? tt$xAo 

b, W3$fUtffi7'$W±liP: 2006 A William -tA^tB: £ 3$$A?IW«7« Mtt f§] 

±ia, /sameeaawime, tMimmm^m^ms. 

najwiMfc. tE^mmmm*, imimMUW 

fAlfAAi lAABIAAA, A^WMS^ffW^IAMS; MAP7A, AlI®WAffl*P 
i!3$WfUt*#W77WS«, -ISiAi7WW^l:S^^7A®l^l:; 7AfflS 
AfflASE^WAAlA&tt, M« (2), AllAfflSAfflASEflSAA, AffiAW; Hilt, 
A^03AA3IAA#if#AAWA3AfAlI, 

Ht 10] W!*S, HAHAA 3f $AlIiSA$W±f iPo 

c, AAAfAAMiiP: kk 2005 BAB, AinSilAA^-feSAifJiiP, &{£f4Aic 

]n®^7Mo ^staAJimwj§HA^^A3t«A$w±iip^ 

AfflHo eu±aw 

«yg3IA5t#f#i!JWAP0WM*At, K5A&177 “?8M1”. BIAAAHAWfflSA 
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